Introduction
Investment in any form plays a pivotal role to stimulate economic growth of any country hence results in productive outcomes (either at individual level or at national level). Investment provides the platform for capital formation which is thus channeled into production of goods and services, and by extension, economic growth. Investment in an economy broadly can be classified into domestic investment and foreign investment. (Abubakar & Bala, 2016) [1] . Fatima (2012) [2] refers that at domestic level there are two kinds of investments, which are useful for the economic efficiency of a country. These include public investment and private investment. Economic theory suggests that public investment facilitates and stimulates private investment and FDI through the provision of social and economic infrastructural support. This increases overall productivity of capital, reduces production costs, gives rise to profit and sales expectations which in turn induce private investments. In addition, the growth impact of increased public investment depends on how it is financed. If it is financed through higher public debt, which implies higher future taxation levels, private investments may get crowded out.
As public investment is fully organized by government, so it is always on the favor of mass population. To solve the problems of basic human needs of a country, public investment can play a long term vital role. According to a study of UNCTAD (2009) [3] , much public investment takes the form of infrastructural outlaysfor road and rail networks, ports, bridges, energy generating plants, water and sanitation networks, telecommunications structures, government buildings -which can have a productive life of several decades. Such outlays range from small, one-off, limited infrastructural projects that can be implemented within a year to more complex projects that take place over decades -so-called "mega projects". But other types of outlays, some of a more current form, can also contribute to capital formation. Lloyd (1999) [4] defined public investment, as a result of the government policies; hence representing priorities of the political party in power. In general there are four different kinds of the public investment, such as investment on human capital (in the form of provision of education, and other basic needs); infrastructure (e.g. buildings, roads and other means of communications); research and development (e.g. in the form of technology adoption, investment in provision of technological equipments etc.) and general investment on the industries.Public investment is measured as general government gross fixed capital formation (GFCF) and comprises of total net value of general government acquisitions of fixed assets during the accounting period, plus variations in the valuation of non-produced assets. (IMF Staff Report, June 11, 2015) [5] . The role of public investment on economic growth can be figured as follows:
II. Public Investment Scenario In Bangladesh
Public investment can play a vital role to improve the economic situation and level of economic development of Bangladesh like other countries where fiscal deficits are usual. Expenditure of government includes both the purchase of final goods and services, and transfer payments. Expenditures help government to undertake key functions, such as national defense and education subsidies, interest payment, social security and welfare, health, agriculture, public administration, local government and rural development, transportation and communication, industrial, energy and power, culture and religious affairs, and pension. The implementation of ADP is also important for increasing the productive capacity of the country. (Unnayan Onneshan, Aug, 2015) [6] The economy needs public investments in physical and social infrastructure to make up for shortfall of private investments to achieve the target GDP growth. The Government is aware that even with a strong public resource mobilization effort, total resources available will be limited in relationship to demand. The Government also recognizes that ensuring proper use of these scarce resources is very important. So, priorities are identified on the basis of realization of the key plan targets in relation to growth, poverty reduction, human development, equity and sustained development.
The Planning Commission (PC) is the supreme policy institution that oversees public investment management in Bangladesh. The PC advises the National Economic Council (NEC) chaired by the Prime Minister, and assumes broad and critical functions that extend from the formulation of development plans such as the Perspective Plan, Five-Year Plan, and Annual Development Program (ADP), to the selection, monitoring and evaluation of public investment projects under the ADP. Any capital outlay of a government would be defined as "public investment" in normal budgetary classification terms. In Bangladesh public investment has traditionally consisted of two components: ADP and non-ADP. In recent years, another component in the form of public-private partnership (PPP) has been added to public investment. The trends of public investment in line with private investment, and foreign direct investment (FDI) are illustrated in Fig. 2 . The data are presented as percentage of GDP.The figure reveals that economic growth in Bangladesh appears to coincide with the growth of infrastructure capital in the hard infrastructure sectors; particularly energy, transport and communication. From FY 1994-95 the private investment starts to increase at sharp rate. According to the revised estimates, GDP growth rate in FY2011 was 5.16%. This was due in large part to the generally sound macroeconomic policies implemented by the government over the period. Another significant characteristic is the reduced fluctuation in the country's annual economic growth. In the past, large variation in the growth rate, among others, was a significant factor that inhibited greater investment flow and reduced its productivity in Bangladesh. In short, the economy has now become more resilient having diversified sources of growth along with greater capacity to deal with short-term fluctuations. Trends in investment in Bangladesh show a decline in public sector participation, compared to the private sector in the country's economic activities. Relaxing of several restrictions on private investment in the industrial Policies of 1991 and 1992 including licensing requirements for private investment and opening up of telecommunications, power generations and domestic air transport to the private sector, has increased the private investment to GDP ratio over the year. This is a clear reflection of government policy to gradually withdraw government intervention and encourage the private sector in all spheres of economic activity. The success of the government in this area is reflected in the share of private sector investment in GDP, which increased to 19.5 percent in 2010-11 from 11.8 percent in 1993-94. On the other hand, public investment decreased from 6.6 percent in 1993-94 to 5.3 percent in 2010-11. (Haque, 2013) [7] The idea is that public investment might have a positive effect on economic growth. So, the objective of the study is to determine the causal relationship between public investment and economic growth in the context of Bangladesh.
III. Literature Review
There have been a number of studies done on countries with varying structures to examine whether public investment makes a distinct contribution to economic growth. MacMillan and Smyth (1994) [8] estimated the VAR models using both levels and first differences of the variables and concluded that public capital has negligible impacts on output.
A study of Khan (1996) [9] on a group of developing countries explores that private investment have a much larger impact on economic growth than public investment. Also, significant regional variations are found in terms of the effects of public and private investment.
Mittnik and Neumann (2001) [10] estimate a VAR with GDP, private investment, public investment and public consumption for six industrialized economies. Their results indicate that public investment tends to exert positive effects on GDP, and that there is no evidence of dominant crowding-out effects.
A study on the Southern African Customs Union (SACU) region by Ashipala and Haimbodi (2003) [11] looked at the relationship between public investment and economic growth in South Africa, Botswana, and Namibia using the VECM methodology. It was found that in all three cases the effect of public investment on growth was not statistically significant however; it did have the correct sign.
karim et. al (2005) [12] found that private and public investments do appear to have different effect on the long-economic growth of Bangladesh. In other words, the marginal productivity of private and public investment is differing in Bangladesh. Further private investment plays a much larger and thus more important role in the growth process of Bangladesh.
Ghani and Din (2006) [13] explored the relationship between public investment and economic growth for Pakistan economy. The study concluded that public investment had a negative, though insignificant impact on output. In contrast, there was a positive relationship between private investment and economic growth.
The study of Swaby (2007) [14] seeks to uncover the relationship between public investment and growth in Jamaica. It was found that although public investment had a positive impact on GDP, it was not significant. Public investment also crowed-out net private investment as it resulted in higher domestic private investment but lower foreign domestic investment, with the latter effect being much more substantial.
Study of Blin and Ouattara (2009) [15] indicates that foreign direct investment exerts a highly significant positive impact on economic growth in Mauritius. As for domestic investments, private investment shows positive and highly significant impact, whilst the effect of public investment is positive but only significant at 10 percent level. Ellahi and Kiani (2011) [16] analyze the relationship between public investment and economic growth for Pakistan over the period 1975 to 2009. A disaggregated analysis showed that, there is a positive impact of public sector spending on economic growth of Pakistan in short run as well as long run.
Lean and Bee (2011) [17] investigated the relationship among growth, FDI and gross fixed capital formation as domestic investment for Malaysian economy for the period of 1970 to 2009. The results show that FDI has positive effect on growth while domestic investment has negative effect on growth while the major finding is that FDI crowd in domestic investment.
Study of Uddin and Aziz (2014) [18] explores the role of public investment in the process of economic growth of Bangladesh for the period 1973-2011 and found that public investment has positive effects on GDP.
IV.
Research Methodology
Data Source and Data Description
All pertinent data have been obtained from the International Statistic data bases (Bangladesh Bank, BBS, MOF, World Bank, and UNCTAD). The researcher chose the period 1976-2014 for the analysis in this paper; this allows considering the association between public investment and economic growth of the country. The primary variable of interest is the economic growth; the GDP growth rate has been taken as a measure of economic growth. Other variables including public investment, private investment, and money supply are scaled to GDP. This choice of variables allows focusing on the effects of public spending on economic growth.
Operational Definitions of the Variables
Economic Growth: An economy's growth is measured by the change in the volume of its output or in the real incomes of its residents. The volume of GDP is the sum of value added, measured at constant prices, by Financial Deepening: Financial deepening is measured by the ratio of M2 to GDP essentially seek to capture the role of the financial sector development in economic growth. In modern economic theory the role of the financial sector is seen to be catalytic to the growth of the economy. (Duokit and Ekong, 2016) [20] The list of variables, definitions and notation is summarized in Table 1 below: 
Research Design
To conduct the study both descriptive and econometric analyses have been implemented. For the purpose of descriptive statistics mean and standard deviations have been calculated of the countries concerned to pinpoint the central distribution and graphical analysis have been used to figure out the trend of the selected variables during the study period . Therefore, first part of this study describes the following analysis to identify the relationship and trend of the variables used in the study:
The study deals with some important macroeconomic variables. 
Model Specification 4.4.1 Unit Root Test
For the purpose of the study macroeconomic variables have been chosen. Macroeconomic variables are supposed to be non-stationary (Nelson and Plosser, 1982) [21] and unless they are cointegrated are conducive to spurious regression. So, stationarity of the series has to be examined. For this reason, an Augmented DickeyFuller (ADF) test has been conducted by carrying out a unit root test based on the subsequent formation:
Where M is the variable under consideration (public investment, economic growth in terms of GDP growth rate along with foreign direct investment, private investment, real interest rate, inflation, money supply (M2) as supporting variables), Δ is the first difference, t designates time trend, εt is a random error, and k is the maximum lag length. ∅ , , , and ∞ are the anticipated parameters. For that analysis the null hypothesis is that the series have unit root and therefore is non stationary and the alternative hypothesis is that there exists stationarity among the series considered. If the null hypothesis cannot be rejected, then it can be concluded that the series under consideration has a unit root and is therefore non-stationary.
Cointegration Test
With a view to conducting this study Johansen and Juselius (1998) [22] maximum likelihood cointegration technique is used, which tests both the existence and the number of cointegrating vectors. When non stationary time series become stationary after differencing then we can say the series is cointegrated. This cointegration test can be stated as
Where, is the variable under consideration (public investment, private investment, foreign direct investment, GDP growth rate, inflation, real interest rate, and money supply). are 3×3 matrices of factors, μ is a vector of constant and is random error term. Two likelihood ratio tests developed by Johansen: trace test ( ) and maximum eigenvalue test ( ) are used to find out the number of cointegrating vectors. It is prudent to rely on the evidence based on the ( ) test if there exists any deviation of outcomes between these two tests, because according to Dutta and Ahmed (1997) [23] and Odhiambo (2005) [24] it is more consistent in small samples.
Model on Granger Causality
To examine the causal relationship among the variables of interest a trivarate Granger Causality Model is utilized. The apposite design of the model depends on the status of the unit roots of the variables of interest and on the existence of co-integration between the variables. If variables are cointegrated, then there exists causal relationship between variables (either unidirectional or bidirectional). Theoretically, if the current or lagged terms of a variable, for example determine another variable, for example , then there exists a causal link between and in which is Granger-caused by . Thus, the model is specified as follows ∆ = 11 Source: Author's estimation The summary statistics disclose that all the series exhibit a high level of reliability as their mean and median are within the maximum and minimum values of the series. Also, the standard deviations showing the deviations of the actual data from their mean values are relatively low.
Stationarity Test
For the stationarity test of the variables Augmented Dickey Fuller (ADF) Unit Root Tests has been conducted. The null hypothesis is that the variable is non stationary and the alternative hypothesis is that there exists stationarity. A stationary time series data is one whose statistical properties such as mean, variance, autocorrelation, etc. are all constant over time. Most statistical analysis is based on the assumption that the time series can be rendered approximately stationary. From the Table 3 it is evident that all the variables are stationary at level as their test statistics are higher than the critical values except for private investment and M2. Hence the null hypothesis of non stationarity is not rejected in that case. It is also apparent that the variables that are non stationary at level are stationary after taking the 1 st difference.
Cointegration Test
The presence and the number of co-integrating relationships among the underlying variables are tested through a vector error correction model applying the Johansen procedure. To test for cointegration it should be specified how many lags to be included. If there exists a stationary linear combination of nonstationary random variables, the variables combined are said to be cointegrated. Since it is unknown that the appropriate lag structure to be used therefore, lag length selection test 2 have been carried out. Table 4 it is perceived that Hannan-Quinn information criterion (HQIC) method selects two lags, Schwarz Bayesian information criterion (SBIC) method selects two lags, sequential likelihood-ratio (LR) selects two lags as indicated by the "*" in the output. Since the variables are stationary at 1 st difference Johansen tests of cointegration has been applied as shown in Table 5 . Source: Author's estimation
To tests cointegration Johansen's method has been used. Test statistics are based on a model with two lags and a constant trend. Table 5 presents test statistics and their critical values of the null hypotheses of no cointegration and one or fewer cointegrating equations. The eigenvalue shown on the last line is used to compute the trace statistic in the line above it. Johansen's testing procedure starts with the test for zero cointegrating equations (a maximum rank of zero) and then accepts the first null hypothesis that is not rejected. Johansen's testing procedure starts with the test for zero cointegrating equations and then accepts the first null hypothesis that is accepted. In the output above, the null hypothesis of no cointegration has been rejected and the null hypothesis of at most three cointegrating equations is not rejected. Thus, the null hypothesis that there are maximum three cointegrating equations in the model is accepted. Hence the variables are conintegrated meaning that they have association in the long run.
Error Correction
Based on the stationary and cointegration estimates, the causal nexus between economic growth and public investment is examined by the Vector Error Correction (VEC) causality equation. The result of the VEC causality estimate is presented on Table 6 and from the table it is observed that for cointegrating equation with GDP growth rate as dependent variable was significant at five per cent, that there is long run causality running from economic growth in terms of GDP growth to private and public investment, foreign direct investment, money supply, inflation, and real interest rate. To test for serial correlation in the residuals Lagrange-multiplier test for residual autocorrelation has been conducted. From Table 7 it is apparent that there is no residual autocorrelations up to three lag lengths at 5% level of significance. Source: Author's estimation
To check whether the residuals are normally distributed Jarque-Bera test has been conducted and here the null hypothesis is that the residuals or variances are normally distributed. It is apparent from Table 8 that for the first model of private investment the null hypothesis is not rejected at 5% level of significance. This is true for rest of the models of FDI, M2, real interest rate, inflation, and GDP growth. Source: Author's estimation
Consider the results of the three tests for the first equation. Last test is with respect to the null hypothesis of all variables. In that case the null hypothesis is rejected. For that test the null hypothesis is that variables of interest like private investment, public investment, FDI, M2, interest rate, and inflation do not separately or jointly granger cause ( as Prob>chi2>.05) economic growth. In that case the null hypothesis is rejected for all of the variables except for real interest rate that means only real interest rate granger cause economic growth. However all of the variables jointly cause economic growth. Similarly the second equation of private investment it is apparent that only inflation granger cause private investment. Like the first equation of GDP all of the variables jointly granger cause private investment. In case of public investment equation none of the variables either jointly of separately granger cause public investment. In case of FDI only private investment and economic growth granger cause FDI. However all of the variables granger cause FDI. The money supply equation shows the causal relationship between money supply and public investment as well as inflation and money supply. All of the variables jointly granger cause M2 though. The same conclusion can be made in case of the equation of inflation and real interest rate. In case of the equation of inflation and real interest rate all of the variables of concern jointly granger cause both inflation and real interest rate. But there exists a causal relationship between inflation and real interest rate and between FDI and inflation. The same causal relationship exists between FDI and real interest rate.
VI. Conclusion
The paper used a VECM to assess the impact of public investment on economic growth of Bangladesh using data from fiscal year 1976 to 2014. The Granger causality result suggests that public investment does not cause economic growth in short run. Nonetheless, it was found that there exists a stable long-run relationship between the variables used in the model as the cointegration analysis indicated at least three cointegrating equation. The VECM showed that that there is long run causality running from economic growth in terms of economic growth to public investment. However, we also found that long run causality between economic growth and private investment, foreign direct investment, money supply, inflation, and real interest rate. Apparently, the result of the study shows that, in the case of Bangladesh, there are a lot of other factors that can stimulate economic growth, which have higher trend multiplier effects. It is virtually impossible for an economist to prove that one economic occurrence in the real world caused another. Thus, the results of this study cannot be considered to be conclusive. But we can suggest that the government should create more incentive for private domestic investment in the new high value-added sectors. What is more, to attract potential investors in high value-added activities the government should complement the existing policies with initiatives to simplify and speed the bureaucracy which remains cumbersome. Favorable local and international economic context, the relatively good infrastructures, the presence of private investors ready to invest, and the availability of cheap educated female labor force in the EPZ were sufficient to attract FDI and generate benefits for the economy. The guiding principle for public investment should be complimentary rather than compete with private investment. One of the limitations of the study is that it uses annual time series data, which may evade some important dynamic aspects. An analysis based on quarterly or monthly data should certainly be more enriching. Further studies can be carried out by taking a range of developing countries. Not only that, disaggregated public investment can be considered to highlight which elements of public investment have the greatest impact on growth, which have a positive impact on domestic private investment and FDI, and which elements crowd-out them.
